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Abstract: The surface Stokes system is used to model fluid flow on surfaces. Discretization of this
system presents some challenges not present in its Euclidean counterpart. We present a divergence-
conforming interior penalty method which addresses two of these issues. The first is a lack of conforming
finite element methods for this system due to the need to enforce tangentiality of the fluid velocity field.
The second is the presence of degenerate modes (Killing fields). Killing fields are a finite-dimensional
space of vector fields tangent to the surface which correspond to rigid motions (rotational symmetries)
of the surface. The dimension of this space thus may change with small perturbations of the surface.
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